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NHBoc 



0 2 Et 



;Q 2 Et 



©THF (35mL) , DMF (4mL) &m\Z* SffifcT^ h U t -:/h*-> F 

5 (490mg) fcjqfcfc. 80t;fcT20#j«#Lfcffe£ffiK:$ 2U ###146 (1. 55s) 
(D{b^tl©THF (5mL) fcttfcttf Lfc. -e(D^> 5^MftI«a|«EU 

7^r- (^U-> : BRlf;N 5 : 1) UTillfc. (1.87g) 
10 ift#i»£bT#fc. ..... 

'H-NMR (400MHz, CDC 1 3 ) <5 1. 22-1. 36 (6H, m), 1.42(9H, s), 1. 45-1. 53(2H, m), 
2.37(2H, br), 2.74C2H, t, J=7.8Hz), 4. 23 (4H, a), 5.94(1H, s), 7. 16-7. 21 (2H, 
i), 7. 36-7. 56 (5H, m). 

15 <H»!J2~13> 

##^47~580fc£$l£JBV>> ±mmMm 1 £H«fc#fefc«koT*6 t*-*- 



WO 03/029205 



PCT/JP02/09865 



27 




NHBoc 



C0 2 Et 





ill D1 


DO 


R3 


n 




TliA 


2 


CF 3 


H 


H 


3 


90 




3 


CF 3 


H 


CF 3 


3 


53 




4 


CF 3 


CF 3 


CI 


3 


66 




n 
D 




pi/Jo 

Me 


n 


o 


1 UU 




6 


MeO 


H 


CI 


3 


87 




7 


PhCK 2 0 


H 


H 


3 






8 


PhCH 2 0 


H 


CI 


2 


100 




9 


PhCH 2 0 


H 


CI 


3 


100 




10 


PhCH 2 0 


H 


CI 


4 


100 




11 


PhCH 2 0 


H 


CF 3 


3 


100 




12 


t-BuMe 2 SiO 


H 


CI 


3 






13 


CI 


H 


H 


3 


82 





<*Jt«14> 

2 - t -y h^^;i/^-;i/7$ y - 2 -x h^v-^;v^~;i— 5 - [4 - ( 3 
o 



FX 



NHBoc 




mMM2(D4k&W (1.50g) &mk*3 L U> (80mL) te**U CCaBfcT, m 
-^an3i^m#m (450mg) £^**roflnAfc. ^i:tim II};t2l^ 
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1) fcT*«bfc. Stittf (1.10g) ^ffiWljtlTifc. 
5 l H-NMR (400MHz, CDC1 3 ) 5 1. 18-1. 21 (6H, m), 1.40C9H, s), 1.44-1. 52 (2H. m), 
2. 30 (2H, br), 2. 66 (2H, t, J=7.3Hz), 4. 14-4. 22 (4H, m), 5.9K1H, br), 7.27(2H, 
d, J=8.3Hz), 7. 56 (2H, d, J=8.3Hz), 7. 59(1H, t, J=8.3Hz), 7. 69 (1H, d, J=8.3Hz), 
7.78C1H, d, J=8.3Hz), 7. 95 (1H, s). 

io <nmmis> 

2 - t -yh^>*M-;i/75;-5-[4-(3 - h'j7^tP^^-5 

o 




15 

FABMS : 600 ([M+H] + ) 

'H-NMR (400MHz, CDC1 3 ) (5 1. 18-1. 22 (6H, m), 1.4K9H, s), 1.46-1. 50(2H, m), 
20 2.3K2H, br), 2.45(3H, s), 2.66(2H, t, J=7.3Hz), 4. 14-4. 22 (4H, m), 5.92(1H, 
brs), 7.27(2H, d, J=7.8Hz), 7.48 0H, s), 7.55(2H, d, J=7.8Hz), 7.62(1H, s), 
7.70C1H, s)„ 
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<mmmn> 

2 - t -7* h* s s*)Vtf-)V7S. J - 2 - [2 -if DD- 4 - ( 3 - h U 7;i^ ' 




5 

(1.87g) SrTHF (30mLH;:^U 0 *C tTjt^TTK^b 
t^mV?-V2± (675mg) £jjn;tfco §ltitX^;-Jl/ (5mL) 

M^>'J^M7^DYh^77^f- (A^rit>:tiX^=l : 1) (3 
Tilt, BW«"(1.10g) ^tfijfttlltlTffc. 
FABMS : 520([M+H] + ) 

'H-NMR (400MHz, CDC1 3 ) 6 1,43(9H, s), 1. 62-1. 65 (4H, m), 2.72(2H,br), 3.3K2H, 
15 br), 3. 57-3. 62 (2H, m), 3. 81-3. 85 (2H, m), -4.93 0H, s), 7. 20-7. 27 (3H, m), 
7. 38-7. 55 (4H, m). 

<HWJ17~30> 

20 ^m^fchtz. 
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30 
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R1 
n i 


R9 
v\c. 


DQ 

no 


v 

A 


n 




|X1A . 


17 


CF 3 


H 


H 


S 


3 


89 


mm* 


18 


CF 3 


H 


H 


SO 


3 


71 




19 


CF 3 


H 


CF 3 


s 


3 


51 




20 


CF 3 


CF 3 


CI 


s 


3 


66 




21 


CF 3 


Me 


H 


s 


3 


81 




22 


CF 3 


Me 


H 


so 


3 


65 




23 


MeO 


H 


CI 


s 


3 


56 




24 


PhCH 2 0 


H 


H 


s 


3 


(45) 




25 


PhCH 2 0 


H 


CI 


s 


2 


41 




26 


PhCH 2 0 


H 


CI 


s 


3 


65 




27 


PhCH 2 0 


H 


CI 


s 


4 


76 




28 


PhCH 2 0 


H 


CF 3 


s 


3 


66 




29 


t-BuMe 2 SiO 


H 


CI 


s 


3 


(33) 




30 


-CI 


H 


H 


s 


3 


41 





<mmmi> 

5-t-7h*z/%)Vtf~)V7^;-2, 2-9- t-7>;V-5-[ A3 -2 




$mWM<Dft&m (490mg) , 2, Q-)V^z>> (0. 35mL) 0DMF (15mL) » 
(0.55iL) ZtinXfco M£T5P#mJt#l/fcft, RJ^SSMcfcfcfriHftx^ 
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mtX^)l>=8 :1) fcT*«U IBM (630mg) ft*fi»*£l/C*fc. 
•H-NMR (400MHz, CDC1 3 ) 6 1.05 (9H, s). 1.06(9H, s), 1.43C9H, s), 1. 57-1. 62 (4H, 
5 id), 2.58(2H, br), 3.89(2H, d, J=10.7Hz), 4.22C2H, d, J=10.7Hz), 4.920H, br 
s), 7. 09-7. 20 (6H, m), 7.34(2H, d, J=8.3Hz) D 

<mnMi> 

5- t.-^h^Mz;i/7$;-2, 2-V- t-7^;i/-5-[ (3-^7 

io nn7i^;v*-JW 7iz;W7*d if^- 1 , 3, 2 -mD->5> 

o 2 




±BSHJfif§ 3 1 ofls^lf ft ffl , H»J 1 4 £ n « «Mb h e n « ftffiW^ i b 

15 'H-NMR (400MHz, CDC1 3 ) 6 1.04(9H, s), 1. 05 (9H, s) , 1.41 (9H, s), 1. 55-1. 57(4H, 
m), 2.63(2H, br), 3.86(2H, d, J=11.2Hz), 4. 19(2H, d, J=11.2Hz), 4.92 0H, br), 
7.29(2H, d, J=8.3Hz), 7.440H, t, J=8.3Hz), 7. 50-7. 53(1H, m), 7. 80-7. 85 (1H, 
m), 7.84(2H, d, J=8.3Hz), 7. 91-7. 92 (1H, n). 

20 <^mmz> 

5 - t -7 h^^*;i/^-;V7$y-5-C4-(3- t -^h^xy^^y 
D^->7i-^t) - 2-^nn7x-;i/]7 p ntf;i/- 2, 2-^*9Ml/- l, 
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?mm29<D4bGto (1.88g) ©DMF (30mL) Itll, 2, 2 -V* h*i/7u 
5 n> (2.5mL) , A^h;i/X>X;i'*>^ (lOOmg) ^inA80 t C^T 5 P#^JD^ 

fc, JUtKM^* h 0 ££KTttii]U «Fttfttt£ff£tt,- »**5/>J.*y^* 7 
10 - 

<mmm>- 

5 - t - 7* Y*ci/%)\,#~)\>T 5;-5-[2-^PP-4-(3-kh*D^>. 




15 ±IBH»J33©>fh;^ (1.10g) ©THF (20mL) fcjftfcv lmol/L-x h 77* 
W>t-^A7MUF-THFM (5mL) £Jn*.fc. 10#i£> KJSttS 

U#AfcTl£*U *tift«JEE*3eft, B»* (900m) *»ft»*tLT#fc. 
'H-NMR (400MHz, CDC1 3 ) 5 1.39(9H, s), 1.40C3H, s), 1.4K3H, s), 1.60C4H, 
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br s), 2.78(2H, br s), 3.64C2H, d, J=11.7Hz), 3.83(2H, d, J=11.7Hz), 
4.89(lH,br), 7.27(1H, br), 6.53(1H, br), 6. 65 (1H, d, J=6.9Hz), 6.85UH, 
d,J=8.3Hz), 7.11-7.16(2H, m), 7. 26-7. 28 (1H, m), 7. 45 (1H, brs) 0 

5 <mm&m> 

5 - 1 -7>^v^j;i/^p;P7^y - 5-[2-^pd-4- (3- (3-^0 

3 




^mmwit&m (500mg) ©DMF (10mD ^(IMAU^A (500mg) , m 

-^dd^>^p$f (0. i6mD ziuz., iov\zt lmmwvrco Kmm 

15 — (A^f > : ttX^JN 3 :1) fcT«f«U Stitt (520mg) ££t£fft;fc 

'H-NMR (400MHz, CDC1 3 ) <5 1.4K3H, s), 1.42C12H, s), 1. 53-1. 56 (2H, m), 
1.76C2H, br), 2. 69 (2H, t, J=7.8Hz), 3. 65 (2H, d, J=11.7Hz), 3.88C2H, d, 
J=11.7Hz), 4.88C1H, br), 4.99(2H, s), 6.86 0H, dd, J=8. 3, 2.0Hz), 6.92- 
20 6.95 (2H, m), 7. 11-7. 16 (2H, m), 7. 21-7. 32 (5H, m), 7.40(1H, s). 
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2 -757-2- [4- (3-^>yM+y7i-m) -2-^DU7x 




5 *160|26©rt;'&*b (6.91g) © (150mL) jftttfc," 3mol/L-^l 

i»x^;i/ doomL) ftjo*a*icTiP9WH»bfc. u nmz 

ft (5.75g) §i«ibT#L 
FABMS: 458([M+H] + ) 

10 'H-NMR (400MHz, DMS0-d6) 6 1.57(4H, br s), 2.64(2H, br s), 3. 36-3. 46 (4H, 
m), 5.09(2H, s), 5.31 (2H, t, J=4. 9Hz), 6.89 (1H, d, J=8.3Hz), 6. 95 (1H, t, 
J=2.0Hz), 6.99C1H, dd, J=8.3Hz, 2.0Hz), 7.23 0H, dd, J=7.8Hz, 2.0Hz), 
7.29(8H, m), 7.70(3H, br s), 
S64 132-133 < C(EtOH-iPr 2 0) 
15 7C*##f{i (%) : C 25 H 28 C1N0 3 S -HC1£LT 

C H N 

ff-^fit : 60.72 5.91 2.83 

: 60.71 5.85 2. 91. 



20 <H»!I37~45> 
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HCI 
NH 2 



(CH^n— |^OH 





R1 


R2 


R3 


X 


n 


4X9 (%) 


m. 


CADKJIC 

rABWl© 
[M+H] + 


tt& °c 


37 


CF 3 


H 


H 


S 


3 


94 




386 


140-143. 


38 


CF S 


H 


H 


SO 


3 


97 




402 




39 


CF 3 


H 


CI 


S 


3 


93 




420 


194-197 


40 


CF 3 


H 


CF 3 


s 


3 


83 




453 


107-112 


41 


CF 3 


CF 3 


CI 


s 


3 


93 




488 


159-162 


42 


CF 3 


Me 


H 


s 


3 


86 




400 


117-119 


43 


CF 3 


Me 


H 


so 


3 


88 




416 




44 


MeO 


H 


CI 


s 


3 


90 




382 


98-100 


45 


PhCH 2 0 


H 


H 


. s 


3 


100 




424 


97-100 



2 -7^7- 2 -[4 - (3-^>vm^7irjl/5 : t) -2-^DD7x 




'H-NMR (400MHz, DMS0-d6) 6 1. 75-1. 79 (2H, m), 2. 69-2. 73 (2H, m), 3.54(2H, s), 
5.10(2H, s), 5.40 (2H, t, J=4.0Hz), 6.9K1H, dd, J=8.3Hz, l;8Hz), 6. 96 (1H, 
10 t, J=1.8Hz), 7.00C1H, dd, J=8.3Hz, 1.8Hz), 7. 26 (1H, dd, J=8.8Hz, 1.8Hz), 
7. 30-7. 42 (8H, m), 7. 82 (3H, br)„ 
FABMS : 444([M+H] + ) 

143-145'C(Bt0H-iPr 2 0) 
Ttmfttirm (%) : C 2 4 H 2 6 C1N0 3 S • HCI t LX 
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c 


H 


N 


60.00 


5.66 


2.92 


59.88 


5.61 


2.97c 



10 



<DI«J47~51> 

^660927, 28, 30, 32, 35 ©fc£to*JB V>±fB*iS0l36 t^^dioT, 









"2 








'OH 








J R1 


R2 


R3 


X 


n I 


urn (% ) 




FABMS 
[M+H] + 


MA "C 


47 


PhCH 2 0 


H 


CI 


S 


4 


88 




472 


91-93 


48 
49 


PhCH 2 0 


H 
H 


CF 3 
CI 


S 

s 


3 
3 


85 
100 




492 
492 


86-98 
95-98 


50 
51* 


CI 
CI 


H 
H 


H 
H 


s 

so 2 


3 
3 


77 
97 




352 
384 


122-125 
171-174 



*Bu 4 NFMS«J£ 

<$mmn> 

5- t -7 , h^^;i/^;V75/- 5-C2-^nn-4-(3-^>^;i/^- 



15 
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l H-NMR(400MHz, CDC1 3 ) <5 1. 43 (6H, s), 1.46C9H, s), 3. 23 (2H, s), 3.83(2H, d, 
J=11.7Hz), 3. 89(2H, d, J=11.7Hz), 4.84 0H, br s), 5.03(2H, s), 6. 91 (1H, ddd, 
J=8.3Hz, 2.4Hz, 1.0Hz), 6. 95-6. 99 (2H, m), 7. 12(1H, dd, J=8.3Hz, 2.0Hz), 
5 7. 22-7. 41 (8H, m)„ 

<^IE^J53> 

5 - t -yh^^^tol/7$;-5-[2-^OD-4-(3-^>yM 
^ ^7xZJ^Jk7^ -JW 7x-JV] k!Jl/- 2 , 3-^ 

io 




15 'H-NMR (400MHz, CDC1 3 ) 6 1.40(3H, s), 1.4K12H, s), 1. 51-1. 56 (2H, m), 

1.73-1. 75C2H, m), 2.72(2H, t, J=7. 8Hz) , 3. 64 (2H, d, J=11.7Hz), 3.85(2H, d, 
J=11.7Hz), 4.870H, brs), 5.09(2H, s), 7.05OH, dd, J=8.3Hz, 2.9Hz), 7.19(1H, 
d, J=8.3Hz), 7. 22-7. 42 (9H, m), 7.59(1H, d, J=2.9Hz). 

20 <^«J54> 

5 - t -7>^^*;v^-;P7ay-5-[2-^on-4-(3-^>v;i/^- 
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5 

'H-NMR (400MHz, CDC1 3 ) 6 1.40C3H, s), 1.4K12H, s), 1 . 53-1 . 60 (2H, m), 
1. 73-1. 75C2H, m), 2.74(2H, t, J=7.3Hz), 3.64(2H, d, J=ll. 7Hz), 3. 84 (2H, d, 
J=11.7Hz). 4.870H, br s), 5. 10(2H, s), 7. 15 (1H, dd, J=7. 8Hz, 1.5Hz), 
7.31-7.53C9H, m), 7.69 0H, dd,. J =7. 8Hz, 2Hz), 7.86(1H, d, J=1.5Hz). 

10 

<&»«55 T 57> 



*10 




mm 


R1 


R2 


R3 


X 


n 


to (x> m "jjjjfjf 




55 


PhCH 2 0 


H 


CI 


S 


1 


86 M&Bft 430 


163-165 


56 


PhCH 2 0 


H 


CI 


SO 


3 


85 »«fe7t/l'7 77 474 




57 


PhCH 2 0 


H 


CI 


so 2 


3 


96 490 


60-62 



15 mz^mm^mz-o^x, %m&zmmi%f&m*mmi\z£?T*-r 0 
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hy>X^yyr—^3> (Transplantation) , ^55#, ^3-5f> H578-591 
JC, 1993^. K:8B«0^*##fcbTff -^fc. BALB/c^lt&^T^-llMi ( 0 

5 fco'BMfct U>mMff^S^7K (PBS(-), 07X«) £fc&RPMI-1640tM(^ 

10 fcjfiLSitfc. PBS (-) *fcttRPMl-1640««n? 3 H^^Lfe^, RPMI-1640M 

B) *tiU?L, 37t^ 5%C0 2 TT30^r^*bfdo PBS(-)^fc^RPMI-1640^T3 
®^i>tfe#bfc^> RPMI-1640Mt2.5xi0 8 M/mL<h^:§J; , 5{C#)il/> 

15 T-r^O^'^^ (A5;i/h» ^fflViTC3H/HeN^HitT77>7-9jll^ (B# 

O£#tbfco ZE^r^C^ RPMI-1640^O^^^MLfCo 4Bl£^ fiBT 

zmfevrco mmt&m\z, mmmm&Mufr*>zB'&£r\ ibihk 11-40, m 



WO 03/029205 



PCT/JP02/09865 



40 





(mg/kg) 


(%) 




T ^1 t ft \ 

(mg/kg) 


(%) 


36 


0.03 


85 


45 


0.3 


101 


37 


10 


92 


46 


0.3 


80 


38 


10 


56 


47 


0.3 


87 


39 


0.3 


83 


48 


0.3 


48 


41 


3 


89 


49 


0.3 


63 


42 


10 


76 


51 


10 


50 


43 


10 


64 • 









^VyX-^>'X>1f^ ; ED^- (Methods in Enzymology) , ^300#> % 
345-363K> 1999^. tlBm©^§#^^L/TfTo/c:o \% (v/v) £tlZ>&o\Z 
5 l-7;i/^P-2,4-v-hn^>if> (DNFB> t^^fX^) £7-feh>: t'J^ 
^ (4:1) »-&*K:«F#tfc. 1%DNFB}§^£BALb/c^I|&^X (B^IXXJP 
x-^fcteB^^-^X • U/H 6~8W©fe^KSSI^^10/iL'r^^ 

10 ?\ ^jf^I/>^fiJ0;fe£^^ (0.01-lOnm, H 

^f^m) £^T$l£b£o Jfcfc, »<b^tl^^bfco 30:m 7-fe h> : 
^U^tft (4:1) ^^fc^UfcO.2% (v/v) DNFB^^^CD^ClO^L^ 

15 MKt-g-WS, Mfc&TktcMU $>Z>^\mMhtz&. x^X<D#Sl0g^£D0.1mL 
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SMI 
(mg/kg) 


mm 
(%) 


36 


1 


86 


37 


30 


87 


39 


3 


55 


49 


30 


81 



\t. • x&x<*v *>&)V' rt4*u&— o. exp. Biology) , 

2 8#, 3^, 3 8 5-4 0 5M, 195 1 ¥fcf2m©#&£##KbTfr o£„ 
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i. Hiaa (i) 




^^n^^M^mJ/l, «l«ai*fcttltSI«&WbTt>A^77>l/^;i/ 
10 ->2k 71^^^!, kHP^f^*, kHD^yifJH, 

i-4ofi»7W^t«, K*fti"-4©fi»7;i/^;^;V7-f-;v», ft 

~>7/g£^U R,fcfcfc*JK^ AD^>ff, H.'JAD^^, ftiitft 
15 R,«7K*HB% AD^>If, MJ^kfrP*^*, 

i~4©^7;V3^->s, kh*o+'>i, ^>> ? ;v^^S, ft** 1-7© 

XttS, SO,. SO,*, nlil~4©S»^t] 
20 "5 £^©7Rm%o 



2. MBHtta (l) T^tl^P\ -ftS (la) 
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5 • - 

10 i?7U-;u7c;i/7^ mmfc&&mm¥mz$t®L5 2>i&&mz j £<D*m®o 

5. fflE-«5fc (1) T?«Sn5ft^ Htta* (lb) 
20 6 . HmBR,#?£**^T»* £ £ S«r«tT*»*31 5 t|B«©^7 U 
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5 

8. tui3-^ (i) T^znzik&n^ 

1) 2 -7$/- 2 -[4- (3-^>>?JVt^>'7x-m) - 2-^PP 

7x^;i/]7°pb°;v-i, 3-7PA>>?:t-;k 
io Dtf;i/-i, 3 -7°oa>^-;k 

3) 2-7^y-2-[4- (3-^>yJl/t^'>7i-j^t) - 
71-JHx^V-l, 3-7PA>^:t-;k 

4) 2-7^/-2-[4- (3-^>> ? ;l/^^7xri;^^-) -2-^PP 

7iz;i/]7*f;i/-i, 3 -7PA>>?:t-;k 

15 5) 2-7^y-2-[4- (3- (3' -^DD^>^M^» :7 X -;i^ 
;f) -2-^DD7x^;i/]7°Dtf;i/- i, 3 -^pa o >v^--;k 

6) 2-757-2-[4- (3-^>^m>'7x-^t) -2- HJ7 

7) 2-7^y-2-[4- (3, 5-t£7hU 7;^P^;i/-2-^PP7 

20 x-;v^) 7i-JW7 t ne;i/-i, 3-ypA 8 >^-;K 
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